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You are working in the intensive care unit (ICU) and you get a
call from the infection control nurse, who tells you that one of
your newly admitted ICU patients has tested positive on a nasal
swab for methicillin-resistant Staphylococcus aureus (MRSA).
The nurse informs you that it is essential that the patient be
moved to a single room, the door be closed, and entrance into
the room be monitored. Those entering should wear a gown
and gloves, and disinfect their hands on entry and exit. You
worry about the impact of these procedures on the patient’s
care and wonder whether they are really that important.
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Abstract
Antibiotic-resistant bacteria are an increasingly common problem in intensive care units (ICUs), and
they are capable of impacting on patient outcome, the ICU’s budget and bed availability. This issue,
coupled with recent outbreaks of illnesses that pose a direct risk to ICU staff (such as SARS [severe
acute respiratory syndrome]), has led to renewed emphasis on infection control measures and
practitioners in the ICU. Infection control measures frequently cause clinicians to practice in a more
time consuming way. As a result it is not surprising that ensuring compliance with these measures is
not always easy, particularly when their benefit is not immediately obvious. In this issue of Critical Care,
two experts face off over the need to isolate patients infected with methicillin-resistant Staphylococcus
aureus.
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The scenario
Pro: Yes, isolation precautions for all ICU patients with MRSA colonization are essential
Barry M Farr
To minimize nosocomial MRSA transmission and thereby
nosocomial MRSA infection rates, isolation appears to be
essential in patients colonized with MRSA [1,2]. This seems
important because MRSA infections have been associated
with significantly greater prolongation of hospital stay and
greater mortality than methicillin-susceptible S aureus
infections, after adjustment for patients’ underlying severity of
illness [3,4]. Many studies have reported significantly better
control using surveillance cultures and contact precautions,
including multiple studies in ICUs [4,5]; the consistency of
evidence in different studies conducted by different
investigators and in different populations was one of the
criteria for causal inference advocated by Hill [6]. High
strength of association, reversibility, a dose–response
relation, and specificity have also been demonstrated [4], and
these features also suggest causality [6]. Although most of
those studies used historical controls, multiple studies have
used concurrent controls [4]. To date, all cost-effectiveness154
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studies have concluded that it is less expensive to pay for
detection and control than it is to use inadequate measures
and let MRSA spread [4,7].
Randomized controlled trials (RCTs) are usually optimal for
demonstrating reversibility with an intervention because they
minimize selection bias (i.e. they ensure that patients cared
for using an intervention are similar to controls), but such
studies have not been conducted regarding the surveillance
cultures/contact precautions approach to MRSA control.
Possible reasons include the following. First, the US Centers
for Disease Control and Prevention have recommended since
1983 that colonized patients be cared for with contact
precautions, and there was a lack of support from the US
National Institutes of Health or the Centers for Disease
Control and Prevention for such studies from 1970 to 2000.
Also, many studies have reported control using surveillance
cultures/contact precautions, and there are ethical concerns
about randomizing controls to what many studies suggest
may be suboptimal protection against potentially lethal
infection. Finally, with respect to cost, RCTs are in general
expensive, and the expense is greater still for RCTs that must
take account of widespread intrafacility and interfacility
transmission [8] by making large facility clusters the unit of
randomization. Recent meta-analyses of RCTs found that
their results showed as much and sometimes more variability
than those from unrandomized studies examining the same
question, which neither overestimated nor underestimated
the central tendency of the RCT results [9].
A recent, unrandomized study reported a statistically
significant increase (i.e. 31 versus 15 per thousand patient-
days) in some adverse effects among MRSA isolation
patients (mostly falls, pressure sores, and fluid/electrolyte
disorders), but no increase in numerous other types of
adverse effects or deaths [10]. Far more studies have
demonstrated the adverse effects of inadequate isolation for
important nosocomial infections (e.g. one MRSA neonatal
ICU outbreak continued for 51 months, resulting in 75 MRSA
bacteremias and 14 deaths) [7].
The worldwide emergence of virulent mec IV strains of
MRSA that are able to spread in the community as well as in
hospitals has led some to believe that it is no longer
worthwhile trying to contain nosocomial MRSA spread.
Recognized for almost a decade, mec IV strains have not yet
resulted in population-based studies demonstrating a high
MRSA national prevalence in any country, nor has their
documented presence in Northern Europe (where
surveillance cultures/contact precautions are used routinely)
resulted in failure to control nosocomial MRSA infections to
very low levels [1,2,4]. This suggests that control of
nosocomial MRSA infections is still possible and as
important as it ever was.
Con: No, isolation precautions for all ICU patients with MRSA colonization are not essential
Geoffrey Bellingan
To reduce the spread of MRSA, I agree that universal
precautions, including gloves, hand-washing, disposable
aprons, cleaning equipment and the environment, and regular
surveillance cultures, are important and all are practiced in
our ICU. I question, however, the validity of isolation or cohort
nursing to further prevent MRSA transmission, and whether
this a safe strategy in the critically ill.
Numerous articles have proposed isolation/cohort nursing in
addition to universal precautions [11–13], and many
concluded that isolation reduces MRSA transmission. When
closely examined, however, isolation/cohort nursing were in
all but one case introduced as part of a varied package of
measures, including closure of units, surveillance, re-
emphasis on hand washing, reduction in overcrowding,
infection control nurses, and addition of other treatments
[14]. A recent review of 46 studies of isolation policies in the
management of MRSA by Cooper and coworkers [14]
concluded that it was usually impossible to adjust for any
variation in MRSA reservoir in different phases of these
studies and most lacked proper statistical analysis.
Furthermore, few studies were prospective, and many
seemingly prospective studies occurred in response to new
high MRSA levels. Of those that provided the strongest
evidence, four suggested that infection control measures,
including isolation, were effective whereas two implied that
isolation failed to prevent endemic MRSA. Mathematical
models also propose that isolation should be effective, but
where infection is endemic they show that, despite effective
control measures, the status quo can be maintained by new
admissions [14,15]. This suggests that the prevalence of
MRSA is an important part of the equation. Across the world
this varies enormously, with 60% of ICUs in Germany
reporting no MRSA, contrasting with 11.4% acquiring MRSA
in ICU in Australia and a point prevalence of 16.2% in UK
ICUs [16–18].
Not only is the evidence weak that isolation is effective, but
also there is evidence that it may be detrimental. Evans and
coworkers [19] observed that, despite isolated patients
being more dependent than nonisolated ones, they had less
contact time with clinicians. Furthermore, isolation frequently
necessitates moving critically ill patients, with well recognized
associated risks.
In view of this we recently conducted a study in two London
ICUs to determine prospectively the effect of removing
isolation/cohort nursing on MRSA transmission [20]. All
patients admitted for longer than 48 hours over a 1-year
period were studied. They were screened on admission and155
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Pro response: MRSA rates higher with standard precautions in most studies
Barry M Farr
MRSA infections have been more deadly than nosocomial
MSSA infections, MRSA is usually acquired only by
spread, and the vast majority of studies have shown
significantly better MRSA control with surveillance cultures
and contact isolation than with standard precautions. (This
includes the review by Cooper and coworkers [14], cited
prominently by Dr Bellingan, which noted studies’
methodologic shortcomings but concluded that
surveillance cultures and isolation work and should be
used.) Without mentioning statistical power, the proportion
excluded because their stay in the ICU was shorter than
48 hours, and the proportion refusing consent to
participate, Dr Bellingan cites his own negative,
unpublished and unrandomized, historical comparison
study [20], which does little to counterbalance scores of
studies showing the opposite.
Con response: Risks of isolation may outweigh any benefits
Geoffrey Bellingan
Effective infection control policies for MRSA, including active
surveillance and contact precautions, are essential. What I
question is whether this can be achieved through rigorous
adherence to universal precautions alone or whether we also
must physically isolate ICU patients, with attendant risks of
reduced carer input and increased adverse events. No
studies have, until now, specifically addressed the efficacy of
single room isolation, and our study [20] throws new light on
current recommendations. It highlights the continued
importance of universal precautions while suggesting that
single room isolation confers no additional benefit. Other
studies suggest that isolation may indeed be harmful.
weekly thereafter. In the first 3 months MRSA-positive
patients were isolated/cohort nursed as usual. For the
following 6 months MRSA-positive patients were not moved
and then for the final 3 months patients were again isolated.
Universal precautions were practiced throughout. The patient
population was similar in each management phase. The
primary outcome was time to acquisition of MRSA, and the
Cox proportional hazards model showed no evidence of
increased transmission associated with nonisolation, and
neither was there any increase in individual hospitals, even
after adjusting for colonization pressure.
Hence, I believe that where the background incidence of
MRSA is high there is no evidence that isolating MRSA-
positive patients reduces cross-infection, and it may indeed
restrict patient care inappropriately.
References
1. Verhoef J, Beaujean D, Blok H, Baars A, Meyler A, Van der
Werken C, Weersink A: A Dutch approach to methicillin-resis-
tant  Staphylococcus aureus. Eur J Clin Microbiol Infect Dis
1999, 18:461-466.
2. Salmenlinna S, Lyytikainen O, Kotilainen P, Scotford R, Siren E,
Vuopio-Varkila J: Molecular epidemiology of methicillin-resis-
tant  Staphylococcus aureus in Finland. Eur J Clin Microbiol
Infect Dis 2000, 19:101-107.
3. Cosgrove SE, Sakoulas G, Perencevich EN, Schwaber MJ, Karch-
mer AW, Carmeli Y: Comparison of mortality associated with
methicillin-resistant and methicillin-susceptible Staphylococ-
cus aureus bactermia: a meta-analysis. Clin Infect Dis 2003,
36:53-59.
4. Muto CA, Jernigan JA, Ostrowksy BE, Richet HM, Jarvis WR,
Boyce JM, Martone WJ, Farr BM: SHEA guideline for preventing
nosocomial transmission of multidrug-resistant strains of
Staphylococcus aureus and Enterococcus. Infect Control Hosp
Epidemiol 2003, 24:362-386.
5. Jernigan JA, Titus MG, Groschel DHM, Getchell-White SI, Farr
BM: Effectiveness of contact isolation during a hospital out-
break of methicillin-resistant Staphylococcus aureus. Am J
Epidemiol 1996, 143:496-504.
6. Hill AB: A Short Textbook of Medical Statistics, vol 11. London:
Hodder and Stoughton; 1984.
7. Karchmer TB, Cage EG, Durbin LJ, Simonton BM, Farr BM: Cost
effectiveness of active surveillance cultures for controlling
methicillin-resistant S. aureus (MRSA). J Hosp Infect 2002, 51:
126-132.
8. da Silva Coimbra MV, Silva-Carvalho MC, Wisplinghoff H, Hall
GO, Tallent S, Wallace S, Edmond MB, Figueiredo AM, Wenzel
RP:  Clonal spread of methicillin-resistant Staphylococcus
aureus in a large geographic area of the United States. J Hosp
Infect 2003, 53:103-110.
9. Concato J, Shah N, Horwitz RJ: Randomized controlled trials,
observational studies, and the hierarchy of research designs.
N Engl J Med 2000, 342:1887-1892.
10. Stelfox HT, Bates DW, Redelmeier DA: Safety of patients iso-
lated for infection control. JAMA 2003, 290:1899-1905.
11. Anonymous: Revised guidelines for the control of methicillin-
resistant Staphylococcus aureus infection in hospitals. British
Society for Antimicrobial Chemotherapy, Hospital Infection
Society and the Infection Control Nurses Association. J Hosp
Infect 1998, 39:253-90. (Published erratum appears in J Hosp
Infect 1999, 42:83.)
12. Anonymous: Guideline for isolation precautions in hospitals.
Part II. Recommendations for isolation precautions in hospi-
tals. Hospital Infection Control Practices Advisory Committee.
Am J Infect Control 1996, 24:32-52.
13. Farr BM, Salgado CD, Karchmer TB, Sherertz RJ: Can antibiotic-
resistant nosocomial infections be controlled? Lancet Infect
Dis 2001, 1:38-45.
14. Cooper BS, Stone SP, Kibbler CC, Cookson BD, Roberts JA,
Medley GF, Duckworth GJ, Lai R, Ebrahim S: Systematic review
of isolation policies in the hospital management of methi-
cillin-resistant Staphylococcus aureus: a review of the litera-
ture with epidemiological and economic modeling. Health
Technol Assess 2003, 7:1-194.
15. Austin DJ, Bonten MJM, Weinstein RA, Slaughter S, Anderson
RM: Vancomycin-resistant enterococci in intensive-care hos-
pital settings: transmission dynamics, persistence, and the
impact of infection control programs. Proc Natl Acad Sci USA
1999, 96:6908-6913.
16. Gastmeier P, Sohr D, Geffers C, Nassauer A, Dettenkofer M,
Ruden H: Occurrence of methicillin-resistant Staphylococcus156
aureus infections in German intensive care units. Infection
2002, 30:198-202.
17. Marshall C, Harrington G, Wolfe R, Fairley CK, Wesselingh S,
Spelman D: Acquisition of methicillin-resistant Staphylococcus
aureus in a large intensive care unit. Infect Control Hosp Epi-
demiol 2003, 24:322-326.
18. Hails J, Kwaku F, Wilson AP, Bellingan G, Singer M: Large varia-
tion in MRSA policies, procedures and prevalence in English
intensive care units: a questionnaire analysis. Intensive Care
Med 2003, 29:481-483.
19. Evans HL, Shaffer MM, Hughes MG, Smith RL, Chong TW,
Raymond DP, Pelletier SJ, Pruett TL Sawyer RG: Contact isola-
tion in surgical patients: a barrier to care? Surgery 2003, 134:
180-188.
20. Cepeda J, Whitehouse T, Cooper B, Hails J, Jones K, Kwaku F,
Taylor L, Hayman S, Shaw S, Kibbler C, Singer M, Bellingan G,
Wilson A: Source isolation in intensive care units does not
reduce spread of MRSA beyond that achieved by universal
precautions: a prospective two-center study [abstract P1595].
Presented at the 13th European Congress of Clinical Microbiol-
ogy and Infectious Diseases; Glasgow, UK; 10–13 May 2003.
Abstract Number: P1595. [http://www.escmid.org/sites/index.asp].
Critical Care    June 2004 Vol 8 No 3 Farr and Belligan